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5 [0003] FIG. 12 is a diagram illustrating a data frame 

includingpilot symbols, and (A) shows a data frame to be transmitted, 
and (B) shows data symbol strings and pilot symbols in coded data. 
In FIG. 12, reference numeral 12-1 denotes a data frame, reference 
numeral 12-2 denotes a preamble, reference numeral 12-3 denotes 

10 coded data, reference numeral 12-4 denotes a data symbol string, 
and reference numeral 12-5 denotes a pilot symbol. At least one 
pilot symbol 12-5 is inserted between each data symbol string 12-4 
in the coded data 12-3 at regular intervals. A portion 12-6 at 
which the at least one pilot symbol is included is called a pilot 

15 block. 

[0004] The pilot symbol 12-5 is a predetermined known data 

symbol, and is transmitted at predetermined time intervals after 
a transmission device transmits the preamble 12-2. When a 
reception device is in temporal synchronization with a reception 

20 signal which is transmitted from the transmission device and is 
received via a transmission path, the reception device can estimate 
a transmission path transmission characteristic parameter, 
through a calculation, based on the reception signal at a time 
position of the pilot symbol 12-5. 

25 [0005] The reception device ■ can be in temporal 
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synchronization with the reception signal by detecting the preamble 
12-2 which is added in front of the data frame. 
[0006] The k-th pilot symbol, in the n-th pilot block, 

transmitted from the transmission device is represented as Znk'. 
5 At this time, the transmission path transmission characteristic 
parameter is represented as £nk. The reception symbol received 
via the transmission path is represented as Znk-gnk. 
[0007] The transmission symbol at this time position is the 

pilot symbol Znk which is a known data symbol. Therefore, when 

10 the reception symbol is multiplied by Znk* which is the conjugate 
complex number of the pilot symbol Znk, the obtained value is £nk* 
I Znk | 2 . The magnitude (amplitude) of the pilot symbol has a known 
value (| Znk |=1 may be satisfied) . Therefore, the transmission 
path transmission characteristic parameter £nk at this time can 

15 be estimated. When the estimated value is represented as £nk , 
the estimated value £nk" can be represented by the following 
equation. 

gnk~ = Znk-£nk-Znk* = gnk-|Znk| 2 ••• (l) 
[0008] However, the reception symbol is actually influenced 

20 by a noise and an interference with another signal, and therefore 
it is impossible, to accurately estimate the transmission path 
transmission characteristic parameter. Therefore, in order to 
estimate the transmission path transmission characteristic 
parameter with enhanced accuracy, a plurality of pilot symbols 

25 12-5 are contained in one pilot block 12-6, and the estimated 
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transmission path transmission characteristic parameter is 
obtained for each of the plurality of pilot symbols 12-5, and an 
average thereof is used as the estimated value of the transmission 
path transmission characteristic parameter for the corresponding 
5 pilot block 12-6. The estimated value of the transmission path 
transmission characteristic parameter for the n-th pilot block 
is represented as £n" . 

[0009] The transmission path transmission characteristic 

parameter at the position for the data symbol string between the 
10 two pilot blocks 12-6 is calculated by obtaining an average of 
the transmission path transmission characteristic parameters at 
positions of the two pilot blocks 12-6 or by performing a linear 
interpolation . 

[0010] When the estimated value of the transmission path 

15 transmission characteristic parameter is obtained, a transmission 
data symbol is demodulated as follows . Here, the i-th transmission 
data symbol in the transmission data symbol string between the 
n-th pilot block and the n+l-th pilot block is represented as Xni, 
the actual transmission path transmission characteristic 
20 parameter is represented as §ni, the estimated transmission path 
transmission characteristic parameter is represented as £ni" , and 
the demodulated data symbol is represented as Xni". 
[0011] The reception data symbol received via the 

transmission path is calculated as a value Xni-£ni by multiplying 
25 the transmission data symbol Xni by the actual transmission path 
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transmission characteristic parameter £ni, and the value Xni-£ni 
is multiplied by a value §ni~ * which is the conjugate complex number 
of the estimated transmission path transmission characteristic 
parameter £ni~ and is divided by the square of the absolute value 
5 of the estimated transmission path transmission characteristic 
parameter £ni". Thus, the transmission data symbol Xni is 
demodulated as a demodulated data symbol Xni" in which the influence 
of the transmission path transmission characteristic parameter 
£ni is reduced. This is represented by the following equation. 

10 Xni" = Xni-gni-£ni"7 l£ni" | 2 ••• (2) 

[0012] The data symbol having been thus demodulated is 

subjected to diversity composition, and is compared with a 
predetermined threshold value and is determined as a predetermined 
discrete data symbol by a determination circuit, and is subjected 

15 to decoding process, such as deinterleaving and error correction, 
by a decoder, and is reproduced as data. FIG. 13 shows a reception 
device including a conventional synchronous detector circuit using 
a pilot symbol. 

[0013] In FIG. 13, a signal received via an antenna (ANT) 

20 13 is inputted to a radio section 14, and the radio section 14 
amplifies the received signal by means of an amplifier (LNA) 14-1, 
and removes a component outside a predetermined bandwidth by means 
of a band pass filter (BPF) 14-2. -By using a mixer 14-3, the radio 
section 14 multiplies the obtained signal by a signal LO from a 
25 local oscillator, converts the obtained signal into a signal of 
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„. a baseband width, removes a high frequency component by means of 
a low pass filter (LPF) 14-4, and outputs the'obtained signal to 
the immediately following circuit. 

[0014] The immediately following A/D converter circuit (A/D) 

5 15 subjects the received signal from the radio section 14 to 
quantization, and converts the signal into a digital signal, and 
outputs the obtained signal to a timing synchronization circuit 
16. The timing synchronization circuit 16 performs 

synchronizationusing the receivedsignal, and outputs the received 

10 signal to the synchronous detector circuit 17. 

[0015] In the synchronous detector circuit 17, a transmission 

path estimate circuit 17-1 for the pilot symbol calculates the 
estimated value £ni" of the transmission path transmission 
characteristic parameter by using the equation (1) , and outputs 

15 the conjugate complex number £ni~* of the estimated value to a 
multiplier 17-3. 

[0016] The multiplier 17-3 performs synchronous detection 

by. multiplying the received signal transmitted through a delay 
circuit 17-2, by the conjugate complex number £ni"*, of the estimated 

20 transmission path transmission characteristic parameter, which 
is outputted by the transmission path estimate circuit 17-1 for 
the pilot symbol, and outputs, to a diversity composition circuit 
17-4, the demodulated data symbol Xni" having been obtained. 
[0017] In the synchronous detector circuit 17, the 

25 demodulated data symbol Xni" is calculated by multiplying the 
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received signal Xni-gni by the conjugate complex number £ni~* of 
the estimated transmission path transmission characteristic 
parameter. On the other hand, based on the equation (2), the 
received signal Xni-gni should be multiplied by gni" */ [ £ni" | 2 . 
However, the calculation using the square |£ni~ | 2 of the absolute 
value of the estimated transmission path transmission 
characteristic parameter influences only an amplitude component 
of the demodulated data symbol Xni" . Therefore, when processing 
performed by another circuit section which processes the amplitude 
component is changed as necessary, the multiplier 17-3 can 
calculate the demodulated data symbol by multiplying the received 
signal by the conjugate complex number £ni~* of the estimated value 
of the transmission path transmission characteristic parameter. 
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